In medical imaging, the use of three-dimensional image is increasing for both educational and diagnostic purposes. With the advent of techniques for browsing a three-dimensional object, it became possible to display three-dimensional images on a personal computer via the Internet. This report describes the construction of a three-dimensional virtual model of human Iower extremities that was linked with the data acquired from gait analysis in order to perform threedimensional gait analysis.
C
OLOR IMAGES OF HUMAN anatomy were obtained from the Visible Human Project. The images were taken at 1-mm intervals and consisted of slices with 2,048 • 1,216 resolution of 24-bit color 1 (Fig 1) . Preprocessing of twodimensional images, such as segmentation and interpolation, was performed before constructing a three-dimensional model using the marching cube method and decimation algorithm. The image was then converted into virtual reality modeling language (VRML) format. 2,3 Putting the bones together leads to the construction of virtual human lower extremities (Fig 2) . Unfortunately, the file size of reconstructed three-dimensional VRML lower extremities is too large for real-time analysis.
[ 1 memory, 2-Mbyte video card memory personal computer. Data were stored on CD-ROM and the speed of CD-ROM dfive was 32 • 150 Kb/s. After 1/200 times decimation, the file size was reduced to 200 Kbyte. This file could be immediately displayed. Of course, there is a tradeoff between reality and time. However, for a 40-Mbyte file to be transmitted via network, it would take more than a few minutes. Many users will prefer a short transmission time over detailed reality. Additionally, our simplified model was reasonably accepted by clinical doctors.
Because of the scalability of the three-dimensional model skeleton, we do not have to make each model on a patient-by-patient basis. Instead, we just adjust the length parameters. 
CONCLUSlON
Virtual anatomy of human beings can be used for educational purposes, since it provides close-toreality three-dimensional images ofhuman anatomy through worldwide web. 6 Virtual gait analysis has a wide variety of applications, such as clinical decision-making, assessment, and documentation of gait analysis and research of gait mechanism of normal persons or patients.
faces, so viewers can analyze the pathologic gait in more detail. It was made as a plug-in type of Intemet browser, so animation can be transmitted via the Internet.
RESULTS
We used visible human data to make a threedimensional model and capture gait analysis data from a motion capture device. We integrated these as a whole system and developed a new Internet plug-in type browser to analyze the gait in real time and to increase interactivity 5 (Fig 4) .
Before simplifying, the three-dimensional VRML data file size was approximately 40 Mbyte. It took 23 seconds to display using SGI (Mountain View, CA) Cosmo-Player software with Intel (Santa Clara, CA) Pentium II 233-MHz CPU, 192-Mbyte 
